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(54) Duct-cleaning unit 

(57) An improvement of the duct-cleaning unit is 
disclosed for scraping the deposits from the inner sur- 
face of the flow line, which are residual in the flow lines 
after the completion of conveyance of any fluid material 
to thereby clean the flow lines as well as recover the 
material left in the tubing. The improvement is com- 
prised of a pair of spherical guiding bodies 1,1 coupled 
to lengthwise opposing ends of a connector member 3, 
one to each end, through universal joints. The spherical 
guiding bodies 1,1 are each provided at the location 
near the connector 3 with an annular pressure-carrying 
surface 7 that makes fluid-tight contact at its outermost 
periphery with the inner surface of the tubing A. The 
design of the present invention may make the cleaning 
unit smaller in size, so that the residual deposits in flow 
lines, in particular, at the relatively small radius bent in 
the flow line, may be reliably removed and pumped out 
the flow lines with the result of the high efficiency in 
cleaning process. 
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Description 

[0001] The present invention relates to an improve- 
ment in a cleaning unit for flow lines such as ducts, con- 
duits or the like through which fluid foodstuffs, 5 
chemicals and the like are conveyed to the desired loca- 
tion, and in particular a cleaning unit to remove the 
deposits from the inner surface of the flow line, which 
are residual in the flow lines after the completion of con- 
veyance of any fluid material. w 
[0002] In conveyance of slurry material such as ice 
cream, mayonnaise or powdery material through the 
flow lines, it is inevitably required to remove deposits 
from the inner surface of the flow line, which are residual 
in the flow lines after the completion of conveyance of is 
any fluid material, thereby to keep the flow lines clean 
against the contamination with another fluid flow to be 
transported subsequently. To cope with this, cleaning 
tools have been well known, which are pumped through 
the flow line to remove or scrape the residual deposits 20 
from the inner surface of the flow line or tubing. 
[0003] Disclosed in USP No. 3 667 544 is a prior 
duct-cleaner in which an elongated scraper body com- 
prises first and second scraper members and a slender 
connector member operatively connected to both the 25 
scraper members and the elongated scraper body is 
forced to move in the tubing with making contact with 
the inner surface of the tubing so as to remove or scrape 
the deposits from the inner surface of the tubing. 
Another prior conduit-cleaning device is shown in USP 30 
No. 1 218 005 in which a length of flexible wire has 
around the periphery thereof a plurality of radially- 
extending brush units and is provided at the lengthwise 
opposing ends thereof with suitable guiding and propel- 
ling elements. Movement of the cleaning device in the 35 
conduit causes the brush units to scrape the residual 
material from the inner surface of the tubing. Any prior 
art is not only complicated in structure but also short of 
fluid-tightness or close contact at the interface between 
the scraper elements and the inner surface of the tub- 40 
ing. In particular, the severe problem has arisen such 
that it is very hard to remove the deposits at the rela- 
tively short radius bents with reliability and efficiency. To 
overcome the problems as described just above in the 
prior art, the present inventor developed the cleaner unit 45 
of the type disclosed in detail in Published Examined 
Utility Model Application in Japan No. (Hei)6-18629, in 
which a slender connector member integral at its length- 
wise opposing ends with spherical guiding bodies is 
provided around the periphery thereof with doughnut- so 
shaped annular pressure-carrying surfaces. The pres- 
sure of the material forced in the tubing may apply on 
any associated one of the annular pressure-carrying 
surfaces so as to urge the outer peripheral edge of the 
doughnut-shaped surface against the inner surface of 55 
the tubing thereby enhancing the fluid-tightness 
between the interface between the cleaning unit and the 
inner surface of the tubing, resulting in reliable scraping 



of the residual deposits in the ducts, pipes, tubing and 
the like. This type of the cleaning unit is used exten- 
sively for the flow lines conveying wide variations of the 
material. 

[0004] Nevertheless, in the cleaning unit according 
to my prior invention as described above, the unit is 
entirely made of elastic material such as rubber and 
also the annular pressure-carrying surfaces are 
arranged in close relation with the slender connector 
member. This design requires rendering the cleaning 
unit greater in whole length or large-sized in order to 
keep the scraping edges of the unit at the attitude nor- 
mal to the inner surface of the tubing at the bents in the 
flow lines. This makes larger the resistance exerted to 
the cleaning unit pumped through the flow line, espe- 
cially, meandrous flow line having the successive bents, 
resulting in making greater the pumping pressure to 
propel the cleaning unit. This trend becomes a major 
problem in which the cleaning unit may gain high speed 
just after negotiating the bents so that the violent vibra- 
tion may occur at every movement of the cleaning unit 
through the bent, resulting in causing the vibratory 
shock that may apply against the coupling joints and 
supporting sections of the flow lines whereby the tubing 
becomes deteriorated in mechanical strength. Moreo- 
ver, the high pumping pressure may causes the disad- 
vantageous deformation at the elastic connector 
member to thereby deteriorate the fluid-tightness of the 
cleaning unit with the inner surface of the tubing. 
[0005] The invention has for its primary object to 
overcome the shortcomings as described just above 
and more particular to provide an improvement in a 
duct-cleaning unit, in which a pair of guiding bodies of 
substantially spherical configuration is coupled to 
lengthwise opposing ends of a connector member, one 
to each end, through universal joints, the spherical guid- 
ing bodies being each provided integrally with annular 
pressure-carrying surface that makes fluid-tight contact 
with an inner surface of a tubing whereby the cleaning 
unit is made small in size and the residual deposits in 
flow lines may be reliably removed and pumped out the 
flow lines with the result of the high efficiency in clean- 
ing process. 

[0006] To deal with the object, the improved duct- 
cleaning unit of the present invention is characterized in 
that a pair of spherical guiding bodies are coupled for 
pivotal movement to lengthwise opposing joint ends of a 
connector member, and annular pressure-carrying sur- 
faces are each provided around any one of the guiding 
bodies at the location near the connector so as to make 
a fluid-tight contact at its outermost periphery with an 
inner surface of tubing. 

[0007] In one aspect of the present invention the 
connector member is made of a material harder than 
that of the spherical guiding bodies and provided at its 
lengthwise opposing extremities with spherical joint 
ends that are detach ably fitted for pivotal movement into 
complimentary recesses formed in the spherical guiding 
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bodies. As an alternative, the spherical joint ends may 
be detachably supported in the complementary 
recesses through bearing members. The spherical 
guiding bodies are alternatively connected to the con- 
nector member for pivotal movement through a wire. 
[0008] In another aspect of the present invention, 
the pressure-carrying surfaces are each formed inte- 
grally with the associated guiding body and flare radially 
outwardly along the spherical surface of the guiding 
body, thereby forming the annular doughnut-shaped 
recess. As an alternative, the pressure-carrying sur- 
faces may be separately made of a material other than 
that of the guiding bodies and detachably fitted around 
the spherical guiding bodies. 

[0009] In another aspect of the present invention, 
the annular doughnut-shaped recesses are each 
formed at the bottom thereof with holes for dealing with 
the conveyance of powdery materials. By this modified 
design, the pressurized fluid medium to propel the duct- 
cleaning unit along the tubing is permitted to partially jet 
out ahead through the holes to thereby blow the pow- 
dery material away from the leading spherical guiding 
body, resulting in keeping the leading guiding body from 
staining with the powdery material. 
[0010] In a further another aspect of the present of 
a duct-cleaning unit for conveyance flow lines of any 
fluid material, a magnet is embedded in any one of the 
spherical guiding bodies for monitoring magnetically the 
cleaning operation the duct-cleaning unit in the flow 
lines. 

[0011] Other objects and features of the present 
invention will be more apparent to those skilled in the art 
on consideration of the accompanying drawings and fol- 
lowing specification wherein are disclosed several 
exemplary embodiments of the invention with the under- 
standing that such variations, modifications and elimi- 
nation of parts may be made therein as fall within the 
scope of the appended claims without departing from 
the spirit of the invention. 

FIGURE 1 is a front elevation view, partially broken 
away, for illustrating a first preferred embodiment of 
the present invention: 

FIGURE 2 is a schematic view illustrative of the 
operation of the duct-cleaning unit of the present 
Invention at a bent of the pipeline to be scraped: 
FIGURE 3 is a schematic view illustrative of the 
operation of the duct-cleaning unit of the present 
Invention at a relatively small radius bent of the 
pipeline to be scraped: 

FIGURE 4 is a front elevation view, partially broken 
away, for illustrating a second embodiment of the 
present invention: 

FIGURE 5 is a longitudinal section, partially broken 
away, for illustrating a third embodiment of the 
present invention: 

FIGURE 6 is a longitudinal section view showing a 
fourth third embodiment of the present invention: 



FIGURE 7 is a longitudinal section view showing a 
fifth embodiment of the present invention: 
FIGURE 8 is a cross-sectional view taken along the 
NneX— Xof FIG. 7: and 
5 FIGURE 9 is a schematic view illustrative of the 
cleaning operation of the fifth embodiment of the 
present. 

[001 2] Referring now in detail to the drawings show- 
to ing the preferred embodiments of the present invention, 
the first embodiment shown in FIG. 1 is the most funda- 
mental and simple form of the present invention. This 
duct-cleaning unit is comprised of a pair of guiding bod- 
ies 1 ,1 of substantially spherical configuration each hav- 
15 ing a concave recess 2 at the face thereof confronting 
another body, a connector member 3 of d umbel I- 
shaped type having lengthwise opposing convex ends 
4,4 that are each coupled to the associated concave 
recess 2 in a universal joint manner and detachable 
20 manner through a spherical thrust bearing 5 and the 
retainer ring 6. The spherical guiding bodies 1,1 are 
each provided integrally with annular pressure-carrying 
surface 7 the outermost periphery of which may make 
fluid-tight contact with an inner surface of a tubing A. 
25 The pressure-carrying surfaces 7,7 are each arranged 
around the associated spherical guiding body 1 at the 
location near the connector 3 and extend radially out- 
wardly along the spherical surface of the guiding body 1 
so as to form an annular recess therebetween. Embed- 
30 ded in at least any one of the spherical guiding bodies 
1,1 is a magnet 8 for externally monitoring the position 
of the cleaner unit in the conveying lines. 
[0013] The spherical guiding bodies 1,1 are made 
of any suitable material selected in accordance with the 
35 substance conveyed along the tubing. For example, 
anticorrosive materials are to be employed for chemi- 
cals, whereas fluorocarbon resins are preferred for 
pipelines to convey foodstuffs having no fear of corro- 
sion. Further, the connector member 3 is to be formed 
40 from any material such as stainless steel, which is less 
in flexibility and harder, compared with the spherical 
guiding bodies 1,1. 

[0014] When forcibly propelling the duct-clearing 
unit by the action of hydraulic or pneumatic pressure 

45 towards the right in FIG. 2, the pressure-carrying sur- 
face 7 of the left or trailing spherical guiding body 1 is 
subjected to the propelling pressure. In contrast, with 
the duct-cleaning unit being thrust towards the left in 
FIG. 2, the pressure-carrying surface 7 of the right 

so spherical guiding body 1 is subjected to the propelling 
pressure. Consequently, the dust-cleaning unit may 
expel the residuals of the conveyed material and also 
any preceding one of the pressure-carrying surfaces 7,7 
may scrape efficiently the deposits on the inner surface 

55 of the flow lines, resulting in clearing the tubing A it is to 
be understood that the water thrusting hydraulically the 
duct-clearing unit, at the same time, may wash the tub- 
ing. In particular, the pressure-carrying surfaces 7,7 are 
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constantly kept on the fluid-tight contact with the inner 
surface of the tubing owing to the free articulation of the 
spherical guiding bodies 1,1 relatively to the connector 
member 3, whereby the duct-clearing unit designed 
according to the present invention may help ensure the 5 
reliable scraping of the deposits, even in the relatively 
small radius bent in the tubing A in FIG. 3. 
[0015] In the second embodiment shown in FIG. 4, 
the annular pressure-carrying surfaces 7 are made of a 
material other than that of the spherical guiding body 1 w 
and fitted on the spherical guiding bodies 1 . This makes 
it possible to prepare separately the pressure-carrying 
surfaces with any material such as rubber having high 
elasticity, which is suitable for the material to be 
removed. In a further another embodiment shown in 15 
FIG. 5, in addition to the pressure-carrying surfaces 7, 
the spherical thrust bearings 5 for supporting the asso- 
ciated convex ends of the connector member 3 may 
detachably secured the spherical guiding bodies 1 by 
means of fittings 9 and fixing flanges 10. This embodi- 20 
ment is especially adapted for the tubing large in diam- 
eter and the pressure-carrying surfaces that are 
selectively used, depending on the viscosity and/or kind 
of the material conveyed through the tubing. 
[001 6] In the fourth embodiment shown in FIG. 6, in 25 
spite of the spherical thrust bearings 5 and retainer 
rings 6 described just above with reference to FIG. 1, 
the spherical guiding bodies 1,1 and the connector 
member 3 are united with each other through a wire 1 2 
that passes axially through the guiding bodies 1,1 and 30 
connector member 3. In order to support the connector 
member 3 for pivotal motion, the through-hole 13 for the 
wire 12 in the connector member 3 is made tapered at 
its lengthwise opposing ends 13'. 

[0017] The fifth embodiment shown in FIG. 7 is 35 
modified for clearing, particularly, the conveyance tub- 
ing A of powdery materials. At the bottom of each annu- 
lar pressure-carrying surface 7, this modification is 
formed with holes 14, which are arranged spaced apart 
from each other around the spherical guiding body. By 40 
the modified design, the pressurized fluid medium to 
propel the duct-cleaning unit along the tubing A is per- 
mitted to partially jet out ahead through the holes 14 to 
thereby blow the powdery material away from the lead- 
ing spherical guiding body 1, resulting in keeping the 45 
leading guiding body 1 from staining with the powdery 
material scraped from the inner surface of the tubing 
and thus making the cleaning operation more efficiency 
and easier. 

[0018] In accordance with the present invention 50 
wherein a pair of the spherical guiding bodies are cou- 
pled with the connector member in a universal joint 
manner and the spherical guiding bodies are each pro- 
vided with the annular pressure-carrying surface to 
scrape away the residual deposits from the inner sur- 55 
faces of the tubing, the improved duct-cleaning unit is 
made more compact in lengthwise size while the spher- 
ical guiding bodies may snugly follow the bents of the 



flow lines with constantly keeping the fluid-tight contact 
of the pressure-carrying surfaces with the inner surface 
of the tubing. As the result, there is caused no loss in 
the pressure for propelling the cleaning unit and thus 
the residual deposits in flow lines may be easily reliably 
removed and pumped out the flow lines with the high 
efficiency in cleaning process, especially, at the rela- 
tively small radius bents. 

[0019] In accordance with the present invention 
wherein the annular pressure-carrying surfaces are 
detachably fitted on the spherical guiding bodies, any 
pressure-carrying surface may be selectively available, 
which is most optimal for making it possible to accom- 
plish the more reliable removal and recovery of the 
residual deposits, depending on the kinds, properties 
such as viscosity or the like, and adhesion conditions of 
the material to be removed. 

[0020] In accordance with the present invention 
wherein the spherical guiding bodies are detachably 
coupled with the connector member in a swinging man- 
ner, the spherical guiding bodies may be easily replaced 
with the most suitable bodies for the material to be 
recovered or cleaned, for example, the corrosion resist- 
ing bodies are used for the corrosive material, or the 
guiding bodies are simply substituted for another bodies 
selected depending on the viscous resistance of the 
material to be scraped. 

[0021] In accordance with the present invention in 
which the annular pressure-carrying surfaces are each 
formed at the bottom thereof with holes for releasing a 
pressurized fluid medium to propel the duct-cleaning 
unit along the flow lines, the leading guiding body may 
be kept from staining with the powdery material so that 
the tubing for conveying the powdery material may be 
reliably cleaned. 

[0022] In accordance with the present invention 
wherein a magnet is embedded in any one of the spher- 
ical guiding bodies, the cleaning operation may be sim- 
ply monitored from the outside of the tubing so that the 
cleaning unit may be reliably controlled through the flow 
lines and charged and/or discharged with respect to the 
tubing. 

[0023] Although the invention has been described 
in its preferred form with a certain degree of particular- 
ity, it is understood that the present disclosure of the 
preferred form has been changed in details of construc- 
tion and the combination and arrangement of parts may 
be resorted to without departing from the spirit and the 
scope of the invention as hereinafter claimed. 

Claims 

1. In a duct-cleaning unit for conveyance flow lines of 
any fluid material, the improvement characterized 
by a pair of spherical guiding bodies coupled for 
pivotal movement to lengthwise opposing joint ends 
of a connector member, and annular pressure-car- 
rying surfaces each provided around any one of the 
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guiding bodies at the location near the connector so 
as to make a fluid-tight contact at its outermost 
periphery with an inner surface of tubing. 

2. An improvement of a duct-cleaning unit for convey- 5 
ance flow lines of any fluid material, constructed as 
defined in claim 1 , characterized in that the annular 
pressure-carrying surfaces are each formed inte- 
grally around any one of the spherical guiding bod- 
ies. 10 

3. An improvement of a duct-cleaning unit for convey- 
ance flow lines of any fluid material, constructed as 
defined in claim 1 , characterized in that the annular 
pressure-carrying surfaces are each fitted around 15 
any one of the spherical guiding bodies in a detach- 
able manner. 

4. An improvement of a duct-cleaning unit for convey- 
ance flow lines of any fluid material, constructed as 20 
defined in any one of the claims 1 to 3, character- 
ized in that a magnet is embedded in any one of the 
spherical guiding bodies for monitoring magneti- 
cally locations of the duct-cleaning unit in the flow 
lines. 25 

5. An improvement of a duct-cleaning unit for convey- 
ance flow lines of any fluid material, constructed as 
defined in any one of the claims 1 to 4, character- 
ized in that the spherical guiding bodies are detach- 30 
ably coupled to the connector member and bearing 
members for the connector member. 

6. An improvement of a duct-cleaning unit for convey- 
ance flow lines of any fluid material, constructed as 35 
defined in any one of the claims 1 to 5, character- 
ized in that the spherical guiding bodies are cou- 
pled with the connector member for a relatively 
pivotal motion through a wire. 

40 

7. An improvement of a duct-cleaning unit for convey- 
ance flow lines of any fluid material, constructed as 
defined in any one of the claims 1 to 6, character- 
ized in that the annular pressure-carrying surfaces 

are each formed at the bottom thereof with holes for 45 
releasing a pressurized fluid medium to propel the 
duct-cleaning unit along the flow lines. 
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